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(57) Abstract: 

PURPOSE: To detect deviation of an intermediate frequency signal with 
simple constitution and control a local oscillation frequency by 
correcting an oscillation frequency in the direction wherein the 
difference between the counting result of a pulse quantity measuring 
means and the predetermined reference number of pulses becomes 0. 
CONSTITUTION: When the output of a band-pass filter 14 is larger than a 
specific level, a detection means 17 generates an output and the pulse 
quantity measuring means 18 is actuated. Then the number of pulses 
outputted from a pulse waveform shaping means 15 is measured for a 
certain predetermined time. Here, the shaping means 15 amplifies the 



output of the band-pass filter 14 and converts it into a pulse waveform 
by using a comparator. A frequency-voltage converting means 16 converts 
the frequency variation of the input into voltage variation and imposes 
FSK demodulation, and the demodulated signal is outputted to an output 
terminal 20. The number of pulses measured by the measuring means 18, on 
the other hand, is inputted to a frequency correcting means 19 to 
calculate an error in the predetermined reference number of pulses. Then 
a control voltage corresponding to the error is generated at the filter 
14 to eliminate the error. 
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CLAIMS 



[Claira(s) ] 

[Claim 1] with a local oscillation means to be the FSK receiving set to 
which it restores after changing the FSK modulating signal by which 
frequency modulation was carried out by the signal including the bit 
synchronization signal which goes away, and which is transmitted in 
advance of information since it ****** into an intermediate frequency 
signal zero, and to output a local oscillation signal with 1 A mixing 
means to mix said local oscillation signal and said FSK modulating 
signal, and to output an intermediate frequency signal, A pulse-shape 
plastic surgery means to change said intermediate frequency signal into 
pulse shape, and a pulse number measurement means to measure between a 
certain time amount which defined beforehand the pulse number from said 
pulse-shape plastic surgery means, The FSK receiving set which consisted 
of frequency amendment means to output the signal which amends the 
oscillation frequency of said local oscillation means in the direction 
which sets to 0 a difference with the number of reference pulses 
beforehand determined as the measurement result in said pulse number 
measurement means. 

[Claim 2] with a local oscillation means to be the FSK receiving set to 
which it restores after changing the FSK modulating signal by which 
frequency modulation was carried out by the signal including the bit 
synchronization signal which goes away, and which is transmitted in 
advance of information since it ****** into an intermediate frequency 
signal zero, and to output a local oscillation signal with 1 A mixing 
means to mix said local oscillation signal and said FSK modulating 
signal, and to output an intermediate frequency signal, A pulse-shape 
plastic surgery means to change said intermediate frequency signal into 
pulse shape, and a time amount measurement means to measure time amount 
until the pulse number from said pulse-shape plastic surgery means 
reaches the number defined beforehand, The FSK receiving set which 
consisted of frequency amendment means to output the signal which amends 
the oscillation frequency of said local oscillation means in the 
direction which sets to 0 a difference with the conventional time 
beforehand determined as the measurement result in said time amount 
measurement means. 

[Claim 3] It is the FSK receiving set to which it restores after 
changing the FSK modulating signal by which frequency modulation was 
carried out by the signal including the bit synchronization signal which 
goes away, and which is transmitted in advance of information since it 
****** into an intermediate frequency signal zero with 1. A level 



detection means to detect whether it is more than level with the 
receiving level of said FSK modulating signal, A mixing means to mix a 
local oscillation means to output a local oscillation signal, and said 
local oscillation signal and said FSK modulating signal, and to output 
an intermediate frequency signal, A pulse number measurement means to 
measure between a certain time amount which defined beforehand the pulse 
number from said pulse-shape plastic surgery means when judged with it 
being more than the level that has the receiving level of the FSK 
modulating signal with a pulse-shape plastic surgery means to change 
said intermediate frequency signal into pulse shape, and said level 
detection means, The FSK receiving set which consisted of frequency 
amendment means to output the signal which amends the oscillation 
frequency of said local oscillation means in the direction which sets to 
0 a difference with the number of reference pulses beforehand determined 
as the measurement result in said pulse number measurement means. 
[Claim 4] It is the FSK receiving set to which it restores after 
changing the FSK modulating signal by which frequency modulation was 
carried out by the signal including the bit synchronization signal which 
goes away, and which is transmitted in advance of information since it 
****** into an intermediate frequency signal zero with 1. A level 
detection means to detect whether it is more than level with the 
receiving level of said FSK modulating signal, A mixing means to mix a 
local oscillation means to output a local oscillation signal, and said 
local oscillation signal and said FSK modulating signal, and to output 
an intermediate frequency signal, A pulse-shape plastic surgery means to 
change said intermediate frequency signal into pulse shape, A time 
amount measurement means to measure time amount when judged with it 
being more than the level that has the receiving level of the FSK 
modulating signal with said level detection means, until the pulse 
number from said pulse-shape plastic surgery means reaches the number 
defined beforehand, The FSK receiving set which consisted of frequency 
amendment means to output the signal which amends the oscillation 
frequency of said local oscillation means in the direction which sets to 
0 a difference with the conventional time beforehand determined as the 
measurement result in said time amount measurement means. 
[Claim 5] It is the FSK receiving set to which it restores after 
changing the FSK modulating signal by which frequency modulation was 
carried out by the signal including the bit synchronization signal which 
goes away, and which is transmitted in advance of information since it 
****** into an intermediate frequency signal zero with 1. A level 
detection means to detect whether it is more than level with the 



receiving level of said FSK modulating signal, A mixing means to mix a 
local oscillation means to output a local oscillation signal, and said 
local oscillation signal and said FSK modulating signal, and to output 
an intermediate frequency signal, A frequency-electrical-potential- 
difference conversion means to output the electrical potential 
difference according to the frequency of said An average 

voltage-output means to output the average electrical potential 
difference of the period which has the output voltage from said 
frequency-electrical-potential-difference conversion means when judged 
with it being more than the level that has the receiving level of the 
FSK modulating signal with said level detection means, The FSK receiving 
set which consisted of frequency amendment means to output the signal 
which amends the oscillation frequency of said local oscillation means 
in the direction which sets to 0 a difference with the reference voltage 
beforehand determined as the electrical potential difference from an 
average voltage-output means. 

[Claim 6] The first mixing means which takes out the signal with which 
the FSK receiving set serves as a frequency of the difference of the 
signal from the first local oscillation means and said first local 
oscillation means, and the FSK modulating signal, The second mixing 
means which takes out the signal used as the frequency of the difference 
of the signal which carried out the phase shift of the signal from said 
first local oscillation means, and the FSK modulating signal, The first 
low-pass cutoff filter which considers the signal from said first mixing 
means as an input, The second low-pass cutoff filter which considers the 
signal from said second mixing means as an input, Second local 
oscillation means to generate the square wave signal which continued in 
time, and the first switching means which switches the signal from said 
first low-pass cutoff filter with the square wave signal from said 
second local oscillation means, The second switching means which 
switches the signal from said second low-pass cutoff filter with the 
square wave signal which carried out the phase shift of the square wave 
signal from said second local oscillation means, An operation means to 
add or subtract the output signal of said first switching means, and the 
output signal of said second switching means, The band-pass filter 
prepared in the preceding paragraph or the latter part of said operation 
means, The FSK receiving set according to claim 1, 2, 3, 4, or 5 which 
consisted of frequency-electrical-potential-difference conversion means 
to generate the electrical potential difference according to the 
frequency of the output signal of said band-pass filter, and made the 
output of said band-pass filter the intermediate frequency signal. 



[Translation done. ] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates mainly to the FSK 

receiving set of a direct conversion method. 

[0002] 

[Description of the Prior Art] The single superheterodyne method and 
double superheterodyne method to which it restores after changing into 
an intermediate frequency signal the FSK modulating signal generally 
received as a FSK receiving method in radio are used. Moreover, there is 
a direct conversion method considering the band-pass filter for removing 
the band-pass filter and adjacent channel signal for removing image 
frequency as a receiving method which can be constituted from an IC. 
After changing an input signal into two baseband signaling which 
intersects perpendicularly by mixing two local oscillation signals and 
input signals which have a frequency almost equal to the center 
frequency of an input signal as an example of a direct conversion method, 
and which intersect perpendicularly, respectively and taking out only 
the signal of choice with a filter, there is a method to which it 
changes and restores in intermediate frequency of dozens of kHz. Since a 
receiving property will get worse if the oscillation frequency stability 
of a local oscillation means is bad also in which receiving method, 
there is a FSK receiving set constituted so that an intermediate 
frequency signal came to the core of a band-pass filter and the 
oscillation frequency of a local oscillation means might be controlled. 
Frequency analysis of the reference frequency received as an example of 
the conventional FSK receiving set which controls such a local 
oscillation frequency as shown in the "receiving set" of Japanese Patent 



Application No. No. 230807 [ 58 to ] is carried out, and there is a 
thing of a configuration of controlling a local oscillation means based 
on the result of frequency analysis, moreover, as another example Use 
the front-end signal sent in advance of an information sign as shown in 
the "AFC method for the FSK receiving sets" of JP, 55-37131, B, constitute 
an AFC closed loop using the output of a frequency discrimination 
circuit (= frequency-electrical-potential-difference conversion means), 
and the oscillation frequency of a local oscillation means is controlled. 
When reception of a front-end signal is completed, the control voltage 
of said AFC closed loop is memorized, and there is a thing of a 
configuration of impressing said memorized control voltage to a local 
oscillation means by the open loop. 
[0003] 

[Problem (s) to be Solved by the Invention] However, the approach which 
used the Fourier transform technique as a frequency-analysis means, and 
the approach which were able to be located in a line in the filter are 
used, the analog filter of the digital signal processor of high-speed 
processing or many was needed, and it was not able to constitute from an 
above-mentioned conventional FSK receiving set cheaply, moreover, since 
signalling frequency single as reference frequency or a front-end signal 
was needed, usually unnecessary single signalling frequency had to be 
sent before 1 and the bit synchronization signal which goes away zero 
and which is transmitted in advance of information since it and 
the technical problem that transmission efficiency was worsened occurred. 
In the two above-mentioned examples of a citation, it was not clear 
about the timing which furthermore starts initiation of actuation of a 
frequency-analysis means, and control of a local oscillation frequency, 
and it is always necessary to perform frequency-analysis actuation and 
reception actuation of reference frequency or a front-end signal, and 
the conventional approach was not able to be adopted as the intermittent 
FSK receiving system. 

[0004] This invention solves the above-mentioned technical problem, and 
it aims at realizing the FSK receiving set which is an easy 
configuration, and can detect a gap of the intermediate frequency signal 
from the core of a band-pass filter, and can control a local oscillation 
frequency, without attaching an unnecessary additional signal before a 
bit synchronization signal. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned 
purpose, the FSK receiving set of this invention with a local 
oscillation means to be the FSK receiving set to which it restores after 



changing the FSK modulating signal by which frequency modulation was 
carried out by the signal including the bit synchronization signal which 
goes away, and which is transmitted in advance of information since it 
****** into an intermediate frequency signal zero, and to output a local 
oscillation signal with 1 A mixing means to mix said local oscillation 
signal and said FSK modulating signal, and to output an intermediate 
frequency signal, A pulse-shape plastic surgery means to change said 
intermediate frequency signal into pulse shape, and a pulse number 
measurement means to measure between a certain time amount which defined 
beforehand the pulse number from said pulse-shape plastic surgery means, 
It has a frequency amendment means to output the signal which amends the 
oscillation frequency of said local oscillation means in the direction 
which sets to 0 a difference with the number of reference pulses 
beforehand determined as the measurement result in said pulse number 
measurement means. 

[0006] Moreover, a mixing means to mix a local oscillation means to 
output a local oscillation signal, and said local oscillation signal and 
said FSK modulating signal, and to output an intermediate frequency 
signal, A pulse-shape plastic surgery means to change said intermediate 
frequency signal into pulse shape, and a time amount measurement means 
to measure time amount until the pulse number from said pulse-shape 
plastic surgery means reaches the number defined beforehand, It is also 
the thing equipped with a frequency amendment means to output the signal 
which amends the oscillation frequency of said local oscillation means 
in the direction which sets to 0 a difference with the conventional time 
beforehand determined as the measurement result in said time amount 
measurement means. 

[0007] Furthermore, a level detection means to detect whether it is more 
than level with the receiving level of the FSK modulating signal, A 
mixing means to mix a local oscillation means to output a local 
oscillation signal, and said local oscillation signal and said FSK 
modulating signal, and to output an intermediate frequency signal, A 
pulse number measurement means to measure between a certain time amount 
which defined beforehand the pulse number from said pulse-shape plastic 
surgery means when judged with it being more than the level that has the 
receiving level of the FSK modulating signal with a pulse-shape plastic 
surgery means to change said intermediate frequency signal into pulse 
shape, and said level detection means, It consists of frequency 
amendment means to output the signal which amends the oscillation 
frequency of said local oscillation means in the direction which sets to 
0 a difference with the number of reference pulses beforehand determined 



as the measurement result in said pulse number measurement means. 
[0008] Moreover, a level detection means to detect whether it is more 
than level with the receiving level of the FSK modulating signal, A 
mixing means to mix a local oscillation means to output a local 
oscillation signal, and said local oscillation signal and said FSK 
modulating signal, and to output an intermediate frequency signal, A 
pulse-shape plastic surgery means to change said intermediate frequency 
signal into pulse shape, A time amount measurement means to measure time 
amount when judged with it being more than the level that has the 
receiving level of the FSK modulating signal with said level detection 
means, until the pulse number from said pulse-shape plastic surgery 
means reaches the number defined beforehand, It consists of frequency 
amendment means to output the signal which amends the oscillation 
frequency of said local oscillation means in the direction which sets to 
0 a difference with the conventional time beforehand determined as the 
measurement result in said time amount measurement means. 
[0009] Moreover, a level detection means to detect whether it is more 
than level with the receiving level of the FSK modulating signal, A 
mixing means to mix a local oscillation means to output a local 
oscillation signal, and said local oscillation signal and said FSK 
modulating signal, and to output an intermediate frequency signal, A 
frequency-electrical-potential-difference conversion means to output the 
electrical potential difference according to the frequency of said 
s^*************, An average voltage-output means to output the average 
electrical potential difference of the period which has the output 
voltage from said frequency-electrical-potential-difference conversion 
means when judged with it being more than the level that has the 
receiving level of the FSK modulating signal with said level detection 
means, It consists of frequency amendment means to output the signal 
which amends the oscillation frequency of said local oscillation means 
in the direction which sets to 0 a difference with the reference voltage 
beforehand determined as the electrical potential difference from an 
average voltage-output means. 

[0010] Furthermore, the first mixing means which takes out the signal 
with which the FSK receiving set serves as a frequency of the difference 
of the signal from the first local oscillation means and said first 
local oscillation means, and the FSK modulating signal, The second 
mixing means which takes out the signal used as the frequency of the 
difference of the signal which carried out the phase shift of the signal 
from said first local oscillation means, and the FSK modulating signal, 
The first low-pass cutoff filter which considers the signal from said 



first mixing means as an input, The second low-pass cutoff filter which 
considers the signal from said second mixing means as an input, Second 
local oscillation means to generate the square wave signal which 
continued in time, and the first switching means which switches the 
signal from said first low-pass cutoff filter with the square wave 
signal from said second local oscillation means, The second switching 
means which switches the signal from said second low-pass cutoff filter 
with the square wave signal which carried out the phase shift of the 
square wave signal from said second local oscillation means, An 
operation means to add or subtract the output signal of said first 
switching means, and the output signal of said second switching means, 
It is also what consisted of a band-pass filter prepared in the 
preceding paragraph or the latter part of said operation means, and a 
frequency-electrical-potential-difference conversion means to generate 
the electrical potential difference according to the frequency of the 
output signal of said band-pass filter, and made the output of said 
band-pass filter the intermediate frequency signal. 
[0011] 

[Function] This invention can measure the average-frequency error of the 
intermediate frequency signal over the FSK modulating signal which the 
modulation required by the bit synchronization signal, and can control a 
local oscillation frequency by the above-mentioned configuration by this. 
[0012] Moreover, since it enables it to start frequency amendment 
actuation when the FSK modulating signal which the modulation required 
by the bit synchronization signal more than a certain level inputs, it 
can introduce easily [ an intermittent receiving actuating system ]. 
[0013] 

[Example] The example of this invention is explained with reference to 
drawing 1 below. The first low-pass cutoff filter for a RF magnification 
means and 3 to intercept the first mixing means, and for an antenna and 
2 intercept a dc component in 1, as for 4, In 5, the first switching 
means and 6 the first local oscillation means and 7 about 90 degrees A 
phase shifter, The second low-pass cutoff filter for 8 to intercept the 
second mixing means and for 9 intercept a dc component, 10 90-degree 
phase shift means and 12 for the second local oscillation means and 11 
The second switching means, an operation means by which 13 subtracts and 
adds, and 14 — for a frequency-electrical-potential-difference 
conversion means and 17, as for a pulse number measurement means and 19, 
a level detection means and 18 are [ the third band-pass filter and 15 / 
a pulse-shape plastic surgery means and 16 / a frequency amendment means 
and 20 ] recovery output terminals. The first and second low-pass cutoff 



filters 4 and 9 use the band-pass filter in order to serve as the 
purpose which removes an adjacent channel. The FSK receiving set shown 
by drawing 1 is a receiving set of a direct conversion method. 
[0014] Now, what carried out the FSK modulation of the subcarrier of a 
400MHz band by 2400bps data as a FSK modulating signal is considered. If 
the above-mentioned FSK modulating signal inputs into an antenna 1, a 
mixing down will be carried out with the signal which was amplified with 
the RF magnification means 2 and oscillated with the first local 
oscillation means with the first mixing means 3 and the second mixing 
means 8. The oscillation frequency of the first local oscillation means 
is set as the frequency almost equal to the carrier frequency of the FSK 
modulating signal inputted into an antenna 1. The I signal which is a 
low frequency signal outputs from the first mixing means 3, and the Q 
signal which is a low frequency signal outputs from the second mixing 
means 8. The I signal and the Q signal lie at right angles, at least 
that of an I signal and a Q signal became the progress and delay 
information on a phase, and the frequency modulation information on the 
FSK modulating signal has appeared. The mixing rise of this I signal and 
Q signal is carried out using the first switching means 5 and second 
switching means 12 with the oscillation signal of the second local 
oscillation means 10. And at least that of an I signal and a Q signal is 
taken out by adding or subtracting with the operation means 13 as an 
intermediate frequency signal with which the frequency modulation of the 
progress and the delay information on a phase was carried out again. The 
oscillation frequency in the second local oscillation means is 16kHz, 
therefore the intermediate frequency signal from the operation means 13 
is set to about 16kHz. An active jamming signal is removed by the third 
band-pass filter 14, and the intermediate frequency signal which is a 
signal of choice is taken out. When it is more than level with the 
output of the third band-pass filter 14, from the level detection means 
17, an output arises and the pulse number measurement means 18 is 
started, between fixed time amount which defined beforehand the pulse 
number outputted from a pulse-shape plastic surgery means when the pulse 
number measurement means 18 was started (for example, for [ 10 ] m 
seconds) — measurement — it carries out. The pulse-shape plastic 
surgery means amplified the output of the third band-pass filter, and 
has changed it into pulse shape using a comparator. With the frequency- 
electrical-potential-difference conversion means 16, the FSK recovery is 
performed by changing frequency change of an input into electrical- 
potential-difference change. The signal by which the FSK recovery was 
carried out is outputted to an output terminal 20. The pulse number 



measured with the pulse number measurement means 18 is inputted into the 
frequency amendment means 19. With the frequency amendment means 19, the 
error of the number of reference pulses defined beforehand and the pulse 
number measured with the pulse number measurement means 18 is calculated, 
and the control voltage corresponding to an error is generated. The 
oscillation frequency of the first local oscillation means 6 is 
controlled by said control voltage, and the average frequency of the 
intermediate frequency signal which is the output of the third band-pass 
filter 14 is set to about 16kHz. It says and exceeds about the above 
frequency amendment actuation, and explains in detail. The case where 
3kHz of oscillation frequencies of the first local oscillation means 6 
has shifted from the carrier frequency of the FSK modulating signal 
inputted into an antenna 1 is considered. Then, 3kHz of center frequency 
of the intermediate frequency signal which is the output of the third 
band-pass filter 14 shifts from 16kHz, and it is set to 19kHz. With the 
pulse number measurement means 18, for [ 10 ] m seconds, since a 19kHz 
intermediate frequency signal pulse is measured, and 190 pulses will be 
counted, 160 pulses are memorized as a reference pulse and 30 is 
outputted to the frequency amendment means 19 as a pulse number error. 
The direct current voltage corresponding to 30 is generated by D/A 
conversion, and the first local oscillation means is controlled by the 
frequency amendment means 19 so that the center frequency of an 
intermediate frequency signal is set to about 16kHz. As for the FSK 
receiving set of drawing 1 , a power source is intermittently turned on 
only for about [ 20m second ] short time amount at intervals of a 
certain fixed spacing, for example, 30 seconds. And when an output does 
not arise from the level detection means 17 while the power source is 
turned on, a power source is turned off till the following 30 seconds as 
what does not have a signal from a communications partner. If an output 
arises from the level detection means 17, ON of a power source will be 
held and a pulse number will be measured with the pulse number 
measurement means 18. This is the technique for carrying out long 
duration actuation of the FSK receiving set by cell drive. The 
synchronization of the transceiver timing in every 30 seconds with a 
communications partner can surely be transmitted from one side every 10 
minutes, and can be taken by another side' s receiving the electric wave 
and introducing a clock to a transmitting partner. Therefore, level 
detection can be performed in the part which the modulation required by 
the bit synchronization signal among the FSK modulating signals from a 
communications partner, and a pulse number can be measured. The pulse 
number measurement means 18 can consist of easily timers for controlling 



initiation and termination of actuation of a counter and a counter. A 
timer is 10 m second timer which starts actuation by the signal from the 
level detection means 17, for example, ends actuation after [ of ten ] m 
seconds. Moreover, the frequency amendment means 19 can consist of 
easily microcomputers which have a storage means to memorize the number 
of reference pulses, and a D/A conversion means. 

[0015] Other examples of this invention are shown in drawing 2 , and it 
explains to it. The same number is given about what shows the same 
function as drawing 1 in drawing 2 . The difference in the example of 
this invention shown in the example and drawing 2 of this invention 
shown in drawing 1 is in the point of having established a time amount 
measurement means 21 to measure time amount until the pulse number of 
the intermediate frequency signal changed into pulse shape with the 
pulse-shape plastic surgery means 15 instead of the pulse number 
measurement means 18 of drawing 1 in the example of drawing 2 reaches a 
certain value defined beforehand. If what the FSK modulating signal 
inputted into the antenna 1 is detected, the level detection means 17 
will output a signal. The time amount measurement means 21 is started by 
this signal. The time amount measurement means 21 measures time amount 
after being started until an intermediate frequency signal pulse amounts 
to 160. If the center frequency of an intermediate frequency signal is 
16kHz, the time amount measured with the time amount measurement means 
21 is 10 m seconds. If the center frequency of an intermediate frequency 
signal is 19kHz, the time amount measured with the time amount 
measurement means 21 will become 8.42 m seconds. The hour entry measured 
with the time amount measurement means 21 is inputted into the frequency 
amendment means 19. With the frequency amendment means 19, 10 m seconds 
are memorized as the conventional time, and a time error with said 
inputted hour entry is calculated. If the inputted hour entry is 10 m 
seconds, a time error will be 0 and amendment actuation of a frequency 
will not be performed. If the inputted hour entry is 8.42 m seconds, a 
time error will be 1. 58 m seconds, and will output the control voltage 
corresponding to 1. 58. And the oscillation frequency of the first local 
oscillation means is controlled so that an intermediate frequency signal 
is set to about 16kHz with the control voltage from the frequency 
amendment means 19. The time amount measurement means 21 can consist of 
easily a counter which will generate a carry if the pulse from the 
pulse-shape plastic surgery means 15 is counted to 160, and a timer 
which will end time amount measurement if a carry occurs from said 
counter. And initial starting of said counter and timer is performed by 
the signal from the level detection means 17. The advantage of the 



example shown in drawing 2 is to amend a frequency more correctly as 
raise the accuracy of measurement of the center frequency of an 
intermediate frequency signal, if precision of the timer which 
constitutes the time amount measurement means 21 is improved. 
[0016] Next, other examples of this invention are shown and explained to 
drawing 3 . The same number is given about what shows the same function 
as drawing 1 in drawing 3 . The difference in the example of this 
invention shown in the example and drawing 1 of this invention shown in 
drawing 3 takes out the voltage output corresponding to an intermediate 
frequency with the frequency-electrical-potential-difference conversion 
means 16 in the example of drawing 3 instead of the pulse number 
measurement means 18 of drawing 1 , and is in the point of having 
established an average voltage-output means 22 to have equalized this 
voltage output during a certain period, and to output the equalized 
average electrical potential difference. If what the FSK modulating 
signal inputted into the antenna 1 is detected, the level detection 
means 17 will output a signal. The average voltage-output means 22 is 
started by this signal. The average voltage-output means 22 equalizes 
the electrical potential difference by 10 m seconds, after being started. 
The frequency-electrical-potential-difference conversion means 16 
outputs the electrical potential difference proportional to an input 
frequency. For example, when the intermediate frequency which is an 
input frequency is 16kHz, whenever 1kHz of frequencies changes by 1 volt, 
a 0. 1-volt output changes. Therefore, when an intermediate frequency is 
19kHz, it becomes the output of 1. 3 volts. The electrical-potential- 
difference information equalized with the average voltage-output means 
22 is inputted into the frequency amendment means 19. With the frequency 
amendment means 19, 1 volt is memorized as reference voltage and an 
error with said inputted electrical-potential-difference information is 
calculated. If the inputted electrical-potential-difference information 
is 1 volt, an error will be 0 and amendment actuation of a frequency 
will not be performed. If the inputted electrical-potential-difference 
information is 1. 3 volts, an error will be 0. 3 volts and will output the 
control voltage corresponding to 0.3. And the oscillation frequency of 
the first local oscillation means is controlled so that an intermediate 
frequency signal is set to about 16kHz with the control voltage from the 
frequency amendment means 19. Even if the output voltage of the 
frequency-electrical-potential-difference conversion means 16 has the 
the same frequency to input, it can consider changing every moment under 
the effect of temperature etc. Then, it is sometimes necessary to change 
the reference voltage memorized for the frequency amendment means 19. 



There is an approach shown below as the approach. When there is no 
signal inputted into an antenna 1, an intermediate frequency signal is 
only a noise signal. Therefore, the center frequency of the noise signal 
is 16kHz which is the center frequency of the third band-pass filter 14. 
Furthermore, switching is performed using the second local oscillation 
frequency of 16kHz by the first switching means 5 and second switching 
means 12. Although said the first switching means 5 and second switching 
means 12 have balance mold switch composition which the local 
oscillation frequency of 16kHz does not produce in an output, a 16kHz 
signal leaks them to an output a little by dispersion in the transistor 
which constitutes the above-mentioned balance mold switch etc. Therefore, 
when a signal does not input into an antenna 1, the center frequency of 
an intermediate frequency signal is about 16kHz. Therefore, when the 
signal inputted into an antenna 1 with the level detection means 17 is 
not detected, the output signal of the frequency-electrical-potential- 
difference conversion means 16 between a certain periods (for example, 
for [ 10 ] m seconds) is incorporated for the average voltage-output 
means 22, and the equalized electrical potential difference is memorized 
for the storage means of the frequency amendment means 19. This storage 
actuation is performed every 10 minutes which are an integral multiple 
in every 30 seconds. Moreover, in order to make a 16kHz signal leak 
positively, the balance of a switch can be lost and the second local 
oscillation signal can also be made to leak by changing the bias of the 
first switching means 5 and the second switching means 12. 
[0017] Drawing 4 shows an example of the configuration of the frequency- 
electrical-potential-difference conversion means 16. For the input 
terminal into which the signal from the pulse-shape plastic surgery 
means 15 inputs 23 in drawing 4 , and 24, as for a monostable 
multivibrator and 26, an edge detection means and 25 are [ a low pass 
filter and 20 ] output terminals. The signal waveform diagram of each 
terminal of drawing 4 is shown in drawing 5 . For a, in drawing 5 , the 
signal wave form of a terminal 23 and b are [ the output wave of a 
monostable multivibrator 25 and d of the output wave of the edge 
detection means 24 and c ] the output waves of a low pass filter 26. As 
for the intermediate frequency signal pulse (a of drawing 5 ) inputted 
into the input terminal 23, the rising edge of a pulse is detected by 
the edge detection means 24. A monostable multivibrator 25 is started by 
this detected rising edge (b of drawing 5 ), and the pulse (c of drawing 
5 ) of pulse width regularity outputs to the output of a monostable 
multivibrator 25. Therefore, the signal to which it restored for the 
output of a low pass filter 26 outputs (d of drawing 5 ). The output (c 



of drawing 5 ) of a raonostable multivibrator 25 is the pulse signal with 
same intermediate frequency signal pulse (a of drawing 5 ) and frequency 
which are the output of the pulse-shaping means 15. Therefore, it can 
consider that even a monostable multivibrator 25 is the pulse-shape 
plastic surgery means 15, and the output signal of a monostable 
multivibrator 25 can be considered as the input of the pulse number 
measurement means 18 of drawing 1 , or the time amount measurement means 
21 of drawing 2 . Moreover, although explained as what detects only a 
rising edge as an edge detection means 24, you may make it detect both a 
standup and falling. In this case, the output of a monostable 
multivibrator 25 becomes twice an intermediate frequency signal. 
Therefore, when considering that even a monostable multivibrator 25 is 
the pulse-shape plastic surgery means 15, it is necessary to change 
constants, such as the number of reference pulses of the pulse number 
measurement means 18, the time amount measurement means 21, and the 
frequency amendment means 19, and a pulse number to take in, in 
consideration of the frequency having doubled. 
[0018] 

[Effect of the Invention] The local oscillation means for generating an 
intermediate frequency signal according to the FSK receiving set of this 
invention, as explained above, A pulse-shape plastic surgery means to 
change an intermediate frequency signal into pulse shape, and a pulse 
number measurement means to measure between a certain time amount which 
defined beforehand the pulse number from said pulse-shape plastic 
surgery means, Since it consists of frequency amendment means to output 
the signal which amends the oscillation frequency of said local 
oscillation means in the direction which sets to 0 a difference with the 
number of reference pulses beforehand determined as the measurement 
result in said pulse number measurement means, A frequency error can be 
discriminated with a sufficient precision from an easy timer and an easy 
counter with a microcomputer, and a local oscillation frequency can be 
amended. 

[0019] Moreover, a frequency error can be further identified with a 
sufficient precision by measuring time amount until it becomes the value 
which has the pulse number of an intermediate frequency signal with the 
time amount measurement means 21 instead of measuring the pulse number 
of fixed time amount which is the pulse number measurement means 18. 
[0020] Moreover, it is effective in the ability to reduce the consumed 
electric current, since it is not necessary to put a power source into 
the excessive time amount for frequency amendment, and a circuit when 
not detecting an input signal, since it can constitute so that frequency 



error detection and frequency amendment may be performed only when an 
input signal is detected in the receiving set which performs 
intermittent reception by having established the level detection means 
17. 

[0021] Moreover, the first mixing means which takes out the signal used 
as the frequency of the difference of the signal from the first local 
oscillation means and said first local oscillation means, and the FSK 
modulating signal, The second mixing means which takes out the signal 
used as the frequency of the difference of the signal which carried out 
the phase shift of the signal from said first local oscillation means, 
and the FSK modulating signal, The first low-pass cutoff filter which 
considers the signal from said first mixing means as an input, The 
second low-pass cutoff filter which considers the signal from said 
second mixing means as an input, Second local oscillation means to 
generate the square wave signal which continued in time, and the first 
switching means which switches the signal from said first low-pass 
cutoff filter with the square wave signal from said second local 
oscillation means, The second switching means which switches the signal 
from said second low-pass cutoff filter with the square wave signal 
which carried out the phase shift of the square wave signal from said 
second local oscillation means, An operation means to add or subtract 
the output signal of said first switching means, and the output signal 
of said second switching means, The band-pass filter prepared in the 
preceding paragraph or the latter part of said operation means, Since an 
intermediate frequency signal can be set as a low frequency by the 
configuration which consists of frequency-electrical-potential- 
difference conversion means to generate the electrical potential 
difference according to the frequency of the output signal of said band- 
pass filter, and makes the output of a band-pass filter an intermediate 
frequency signal, Processing speed of the pulse number measurement means 
18 or the time amount measurement means 21 can be made late, this does 
not come out of circuitry as much as possible simply, and it is 
effective in the ability to reduce the consumed electric current. 
[0022] When incorporating the transmitter-receiver of wireless in a gas 
meter in automatic meter reading systems, such as a gas meter, 
especially, the receiving set in which the actuation during ten years by 
cell drive is possible small is required. And since it is installed in 
the outdoors, temperature conditions have the technical problem that it 
is severe and fluctuation of the frequency of the crystal oscillator 
which specifies a local oscillation frequency is large. Therefore, a 
direct conversion receiving method is used for a miniaturization, and an 



intermittent-control-action method is used for consumed-electric-current 
reduction, and since it corresponds to the frequency drift of a crystal 
oscillator, it is necessary to perform frequency amendment. Moreover, in 
the wireless-type remote control unit which makes the start the remote 
control unit which connects a kitchen not only with an automatic meter 
reading system but with a gas hot-water supply machine on radio, and 
uses it for an housing equipment system, small and a cell drive are 
indispensable conditions. This invention can fill three above-mentioned 
demands, and can offer the very effective FSK receiving set. 
[0023] Moreover, according to the configuration which detects a 
frequency error using the output of the frequency-electrical-potential- 
difference conversion means 16, circuitry can be simplified further. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] The block diagram of the FSK receiving set in one example of 
this invention 

[Drawing 2] The block diagram of the FSK receiving set in other examples 
of this invention 

[Drawing 3] The block diagram of the FSK receiving set in the example of 
others [ pan / this invention ] 

[Drawing 4] The frequency-electrical-potential-difference conversion 
means block diagram in the example of this invention 

[Drawing 5] The signal waveform diagram of each part of the frequency- 
electrical-potential-difference conversion means in drawing 4 
[Description of Notations] 

1 Antenna 

2 RF Magnification Means 



3 First Mixing Means 

4 First Band-pass Filter 

5 First Switching Means 

6 First Local Oscillation Means 

7 At Least 90 " is Phase Shifter. 

8 Second Mixing Means 

9 Second Band-pass Filter 

10 Second Local Oscillation Means 

11 At Least 90 " is Phase Means. 

12 Second Switching Means 

13 Operation Means 

14 Third Band-pass Filter 

15 Pulse-Shape Plastic Surgery Means 

16 Frequency-Electrical-Potential-Difference Conversion Means 

17 Level Detection Means 

18 Pulse Number Measurement Means 

19 Frequency Amendment Means 

20 Output Terminal 

21 Time Amount Measurement Means 
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ur\tm 1 ©AVi/XifctWl^a 1 8 ©ftt> D fc/^xSc 
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1 1 F S KglHWfltA A L fc 21 1 ^ftf 5 1 . 

wvimttimm 1 7 ja©#am*-r*. ^©fi^tcjcD 
i$iiwhi¥82 ltiiSiisns. NfMm-a#a2 ki 
eii3nT*^WAatf»iwMiSff^;i'X*»i 6 oti 

T3£T0H#P B 1£fffiJT2>o t>L.*Wftift«*f©f'£i>M 

s»a* 1 6 k h z i?»ntf. wtfuj^a 2 1 -en-?! 2 

nSftWUil 0m#TS5„ *IWMS#^©*£>Hift» 

tfii 9kHz T?*na. nsmtHii^a 2 1 Ttmjsns 

^fHK 8 . 4 2m#tft5 t S^ff-M^a 2 1 TfffilS 
nfcl«IWflf«tt^S[**iE^a 1 9 \z AATSo AKft 
tSuE^ai 9THlMf B 1iltl 0m#SlH«LT* 

iihitmymmw i o mfTsniMrisfii o t& 

D, «feft©ttiEii^Bfft>«:^. AALfcS^hMB^ 
8. 42m#T&ntf, NfM^Hl. 5 8m#T& 
0, 1. 5 8i:#jSLfcfMfl¥*]±£tHATSo ^LTJW 
««fe«iE^gk 1 9*>S©ii««EC±i5*IWE««*f)&» 
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U & 6 9f PMJ £>^7 * * * 7 v- it flR* C 

mar* ^hxmuti^y^-t^^^ 

5. 0 2 CjRTg«W©#J&», ^MffffliJ^a2 1&« 
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fiN-#^*ft-^UTH5. H 3 KSf*»9l©*«ffil 
til 1 t7KT*^B^©^»©a^B, 0 3 ©HJffi0!lt 

fc^TttH i <D/vizmm^& 1 8 ©«t3 o tmttft 

©Offib, ^©«EfflA**«S8M©M^fl:U 

ftsnfc¥^mffisffi*T?>¥^mffim*^a2 2§t 

W-ftjSfc**. 7>x^" 1 (CF S KSHft^tAAbfc 

7tt#^SfflAf 

0m#iT?OtES^fct4. Mife»-€)±^«^a 
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TMiS*^ l k h z mttzmz o . l Mfl*jjqE 
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;l/h©tfJA,t&3. ¥i%«JEffl*?a2 2TTOb^n 
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jE#S1 9T?tt»PflffitbTl#Jl'hSCitUT* 
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^;i/$ffl^a 1 7 T7>ft 1 fcA^TiflreftlMHl/ 

fe*»ofcWffc, &%mm <wt«i om#M) ©raws 

2ttDM, ¥^flSSnfc«IEESH«£»*liE¥ai 9 
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-©^g^s^at, MiB^xo^asssjg^aA^©^ 
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